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Introduction:
Tanjero Formation is an Upper Cretaceous unit, which crops out within the Imbricated and High Folded Zones in Northeastern Iraq [1] . It extends as narrow northwest-southeast belt near and parallel to the Iraqi-Iranian border Fig. 1 . The formation mainly consists of alternation of clastic rocks of sandstone, marl and calcareous shale with occurrence of thick conglomerate and limestone [2, 3] is divided the formation into three parts (lower, middle and upper parts) depend on main lithological distribution, sedimentary structures, lithology, and environment of the formation. The upper part is mainly consisting of 50-200 m thick mixed carbonate-siliciclastic successions. While, the middle part is composed of 100-300 m of bluish white marl and marly limestone on the slope and basin plain whereas it changes to calcareous shale on the shelf and to 20-50 m thick of red clay stone inside incised valleys at the area of coastal area. The lower part is generally composed, on the lower slope and basin, of thick aggradation of sandstone (100-400 m), whereas on the shelf it is dominated by 500m thick succession of conglomerate [4] . The purpose of this paper is to assess the source and depositional setting of the sandstone unit in the Tanjero Formation, based on their petrology, and geochemistr 
Geological Background:
The study area is located in the north and northeast part of the Sulimania city of Iraq. Two representative sections were sampled, the first one occurs between longitudes 45° 27′ 11. Basin [7, 8, 9] . The study area forms part of the Mesopotamian Foreland Basin, which developed as a response to the ongoing collision between the Arabian and Iranian plates with the consumption of Neotethys [5, 10, 11] . Sandstone samples were studied under a standard petrographic microscope at Applied
Geology department at Kirkuk University. Modal analysis was performed by point-counting 300-350 points in each sample for thin sections from sandstone unit of Tanjero Formation   Tables 1 and 2 . Major and trace (including Rare Earth) elements of the sandstone rocks of Tanjero Formation were analyzed using ICP-ES and ICP-MS at ACME Analytical Laboratories Ltd, Canada, following fusion with lithium metaborate/tetraborate and digestion by nitric acid Major element analysis of the studied rocks were performed at ACME lab (Canada). Total volatile contents or "Loss on Ignition" (LOI) was determinate in Acme laboratory.
Results:
A study of clastic rocks through petrography and heavy mineral analysis can provide palaeo environmental analysis and sandstone provenance [12] .
Sandstone petrography:
The sandstones of Tanjero Formation vary from fine to coarse grained. Coarse-grained sandstones from Sulimania section are moderately sorted, while fine-grained sandstones from Pera-Magron section are poorly sorted. Grains are mostly sub rounded and range from subangular to well rounded. The average quartz content is 17.4% in the Pera-Magron samples and 13% in the Sulimania samples Table 2 ). The high content chert in both sections may be from radiolarian chert in the Cretaceous Qulqula series Fig. 3 a and b.
The matrix mostly consists of carbonate and is generally greater in the Pera-Magron samples than Sulimania samples. Cement content is commonly chert in Sulimania samples while most of Pera-Magron samples are cemented by iron oxides Table 1 and 2, Fig. 3d ).
According to [13] 
Geochemistry:
The geochemical composition of the clastic sedimentary rocks was shown by [15] to reflect provenance, transport, weathering and depositional setting. The composition of the clastic sediments is controlled mainly by the original composition of source rocks;
consequently, the major and trace elements in sediments provide information about their origin as well as the weathering conditions in the source area [16] . The 42 clastic rock samples were analysed for major, trace and rare earth elements Tables Zirconium is a high field strength element that is largely immobile during alteration and metamorphic processes [18] . Average Zr contents are 23 ppm in Sulimania and 34 ppm in Pera-Magron samples reflecting its low concentrations in mafic and ultramafic rocks [19] . It 
Kirkuk University Journal /Scientific Studies (KUJSS)
Volume
Discussion and conclusions
The provenance of Tanjero sandstone rocks has been determined by several petrographical processes, including quartz, feldspar and rock fragments [20] . Clastic sediments derived from arcs (continental or oceanic) are typically poor in detrital quartz and rich in lithic grains [21, 22] . a shallow seaway during their deposition. The low total quartz content in the Tanjero sandstone samples together with minor quantities low grade metamorphic rock fragments and the high proportion of rock fragments confirm the principle source to be from subduction related rocks and radiolarian chert in the Cretaceous Qulqula series.
Plotting data from the modal analysis of the Sulimania and Pera-Magron sandstones on the ternary Q-F-RF diagram of [23] shows that they fall entirely in the undissected magmatic arc field and in SiO 2 -(K 2 O/Na 2 O) diagram after [24] they mostly fall in the island arc field Sulimania and Pera-Magron sandstones on the tectonic provenance discrimination diagram of [23] Qt is the total quartz, F is the feldspar, and RF is the total rock fragments., (b) SiO2-log (K2O/Na2O) diagram after [24] , Symbols are as in Fig. 4 .
